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The acme of subaerial LIP formation Is distinguished from all oth er basalt ic
magmatism by the repeated effusion of huge batches of magma , ~ 103-104
km3 of lava per erupt ion In Columbia River Basalt (CRB) and Deccan provin ces,
over a short st retch of geologic tim e (character istic ally « 1 Mal ' Such a
scenario does not appear to occur at any other times In Eart h h story . Vast
pahoehoe-domi nated lava flow fields are form ed by activity on fissures 10s-10 0s
of km long. Past work on CRB lava flows suggests that erupti ons of thi s
magn itud e last In the order of a decade. Estimated mean eruption rat es would
have been 103-104 m3/s DRE or 3x107-1 x108 kg/ soTo put this Into
perspective, about IOJears ofactivi ty at the AD1783 Lakl peak eruption rate
(1.2 x 107 kg/s) woul produce a lava flow field of flood basalt dimensions.
Mass erupti on rates would vary depending on the durat ion of effusion and the
lengt h of act ive fissure at any one tim e; ~3 . 5x 103 kg/s / m (m = meter length
of fissure) for a 2-k m-long active fissure, down to ~ 100 kg/s / m for a
75-km-long active fissure. The occurrence of deposits of spatte r, spatter-fed
lava and scoria mounds along eruptive fissures suggest that there was viol ent
fire lo untaln lng duri ng flood basalt eruptions. Calculati ons show that fountain
heights during periods of peak outp ut may have exceeded 1.5 km for magma
volat ile contents of 1-1.5 wt% . Model estimates for the convectiv e plum es rising
above the founta ins Indicate heights In excess of 15 km. Based on a Lakl analog
and determin ation of volatil e contents of flood basalt lavas, we estimate that
~70% of the volat iles were released at the vents and then lofted to upper
t ropospheric - lower stratospheri c heights by the erupti on colum ns. Analyses of
CRB and Deccan lava flows Indicate that Indivi dual flood basalt eruptions were
capable of releasing > 10,000 Mt of 502, which amounts to a loading of 1000 Mt
per year for a 10-y ear-long event, a hu ge a m ou nt compared to even th e largest
histori c releases such as Tambora 1815 (60-80 Mt) . Thus, the atmospheric
perturbat ions associated with 502 emisslons from just one flood lava erupt ion
were likely to have been of the magnitude predicted for a severe nuclear or
volcanic winter, and would have lasted up to a decade or longer. Each LIP
contains the record of 100s to 1000s of lava flow eruptl ons

l
many on the scale

Indicated above. The potential atmo spheric Impact of such arge-scale,
long-term degassing events Is being Investi gated.
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Ranchi sub plateau forms an Import ant geological segment of the Chotanagpur
terranne In the eastern Indian shield. The present work is aimed at a
comparati ve petrog enet ic study of the amphlbolltes occurr ing at different
localiti es viz. Ranchl, Chuttupalu, Ormanjhi, Mesra, McClusklegan)<Lodhma and
Bero in the Ranchl sub plateau. Here the amphlbolit es form a slqniflcant IIthounlt
In the vast expanse of granit ic rocks . Presence of amphiboli te Is Indicative of a
defi nite tectonism, sedime ntati on / basic magmatism and metarnorphlsrn In the
area . The occurrence of amphibolite Is not only helpfu l In the Identi fica tion of
pre-exist ing IIthounlt, but is also an Indicator of the P-T conditi ons to which the
source rocks were subje cted to during the metamorphism . Geological modelling
of the area reveals that granite and amphiboli te form the majo r rock types,
whil e the minor IIthounlts are repr esented by peli tic schists, quart zites and
calc-silicate rocks. A careful fi eld stud y Indicates that am phlboll tes of tw o
generati ons are found In the Ranchl sub plateau. Minera logically both varieti es
of amphlbolltes are characterized by hornbl ende- plagioclase assemblag e,
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The Chon Alke Large Ig neous Province (LI P) comprises the Patagonia (North
Patagonlan and Deseado Massif geological provinces) and West Antarct ica
(Pankhurst et al., 1998) . It Is domi nated by rhyolitic volcanic rocks, although
minor andesites and basalt ic andesites form a bimod al associat ion . It Is Jurassic
In age and constitutes one of the largest sil icic LIP known (235,000 km3). A
regional WSW and 5 migrat ion Is proposed for the LIP volcanism In Patagonia
(Pankhurst & Rapela, 1995, Feraud et al., 1999) and a local westward migrat ion
for the Deseado Massif province (Feraud et aI., 1999, Bert rand et aI., 1999,
Pankhurst et al ., 2000) .The Deseado Massif acid volcanic rocks are middl e to
upper Jurassic, 177.8 ± 1.8 to 153.4 ± 0.3 Ma (Feraud et al ., 1999, Pankhurst
et aI., 2000) and they conform the Bahia Laura Group . Volcanism In th e region
Is characteriz ed by extended pyroclastic facies mainly dominated by Ignimbrit es,
magmati c facies as domes porphyries and dikes and late reworked volcanic
material. Five new 40Ar/ 39Ar plateau ages of the Bahia Laura Group from the
easte rn Deseado Massif were analyzed In the Centro de Pesqulsas
Geocronolnqlcas from the Unlversldade de Sao Paulo. They were sampled from
different volcanic facies, considering the str atig raphic relationship betwee n
them. Three differe nt stra ti graphic levels of rhyolit ic Ignimbrites were studied.
The lower level, overlying pre-Jurassic rocks, arises 177.1 ± 1.6 Ma (biot ite),
the Interm ediate level result s In 162. 5 ± 1 Ma (sanldlne) and the upper level has
156.5 ± 1.3 Ma (sanldln e). The rhyolitic magmatic facies results In 164.4 ± 0.3
Ma (sanldln e) for a porphyry and 163.7 ± 0.5 Ma (sanldlne) for a flow dome.
These two similar ages reflects a concentra ti on by the end of the Callov ian for
magmat ic activity In the area.The ages obtained In the east outcrops are In
agreement with the known age range for the whole Deseado Massif province,
suggest ing that acid volcanism (Bahia Laura Group) have had a regional
development dur ing middle to upper Jurassic tim es. Consequenti y, in the
eastern Deseado Massif It Is not clear the propo sed westward volcanic
migratlon.Considerlng the ages and the high proport ion of pre- Jurassic rocks
outcro pping in the east, the tendency to obtai n younger ages to the west Is
Interpreted to be consequence of a deeper stru ctural level of exposure In the
eastern Deseado Massif.

association lallte, andesi te, rhyolites and hypabyssal monzonite, syenite and
granite. The trace elements analyze of these 2 series rocks show similar patt ern
wit h abundance of LILE and depleted HFS. The basic compos iotlons of these
series show negati ve of Rb and positive K, Nb and Zr anomaly . Shoshoni te and
latit e contain Ba -1050-2000 ppm, the basalts of bimod al series 1300- 1400
ppm. The REEpattern shows modern decrease from LREE to HREE. Although
bimodal series volcanlte show higher HREE than latlte series. A modera te
negative and slightly posit ive Eu anomaly Is present for volcanlte all series
rocks. The Latyb= I 1.8-18.S9 for bimodal series volcanlt e and Laty b=23 .8-24 .8
for shoshonite and latlte.Sr87/ Sr86 ratio of the basalt of bimod al ser ies is
0.7067; of the latit e of the shoshonite lat lte series Is 0.7076 .Radlogenic age of
basalt of bimodal series Is 105-120 rn.a by method K-Ar and RB-Sr. The
shoshonite series volcanite are more ore potentia l. High and Intermediate
sulflda tl on epithermal mineralizati ons are known In Mongolia, foll owing the
shoshonite series volcanite . The high sulfidatio n epit hermal gold mineralizat ion
are control ling by voggy quartz and alterati on minerai association . The quart z
and carbonate veins with mineralizat ion Pb-Zn-Ag(Au) are common for the
Intermediate sulfidatl on epit hermal ores.
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The Chlapas Massif (CM) In SE Mexico is one of the most voluminous plutonic
rock complexes In Mexico, covering an area of approximately 20,000 krn ­
para llel to the Pacific coast of the State of Chlapas. Due to the apparent
predomin ance of granito id rocks, form er workers defined the CM as "Chlapas
Batholit h" of Permo-T riassic age. Our study has shown that the history of the CM
Is a complex combinati on of magmatism, metamorph ism, and ductil e
deformation. A sequence of Intsenslvely folded sedimentary rocks and grani toids
have been deformed and metamorphosed at temperatures higher than 750·C
and pressures about 5-6 kbars, causing partia l anatexis. These rocks have been
Intr uded by magmat ltes of composit ions ranging from gabbro to granite and
then, the CM was again affec ted by pervasive ductil e deform ation before uplift
and cooling occurred dur ing Tria ssic t imes. I n order to elucidate the age of
metamorphism, Igneous protoliths, and Its precursors we present U-Pb zircon
ages on Igneous and metamorphic rocks applying both, TI MS (Thermal
Ion ization Mass Spectrom etry) and SHRI MP (Sensitive High Resoluti on Ion
Microprob e) analysis. TIMS analysis yielded upper Inte rcept ages around 1050
Ma (In average), Indicati ng that the zircon cores of the orthogneisses were
formed Within a Grenv l11e crust, known In Mexico as the Oaxaqula
microcontinent. The lower Intercept ages are mostly not well defined, ranging
from ~240 to ~260 Ma. They represent an age mix of Igneous and metamo rphic
zircon growth. By applying SHRIMP analysis on zircons from an anatectic gneiss
we could distinguish between crystall izati on of magm atic zircon zonlngs at 271
±3 Ma and the age of metamorphic t ips at 253 ±4 Ma. The latt er age
corr esponds to the time of high-grade metamorphism and It has been conf irmed
by dating metamorphic zircons from metasediments yielding 254 ±3 Ma. Our
results Indicate that Igneous act ivity in the CM Is consistent wit h plutonic rocks
of ages between 270 and 280 Ma In Mexico that are the result of late phase
amalgamation of Gondwana along the Marathon-Ouachita suture to form
Pangea. This event Is follo wed by the evoluti on of a convergent margin and arc
magmatis m along the Pacific coast. High-grade metamorphism and deformati on
duri ng the latest Permia n Is unique In southe rn Mexico and, hence, we consider
the CM as being allochthonous with respect to the rest of Chlapas and the
Yucatan peninsula bett er known as the Maya block.
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Eruptio n of Central Atlan tic magmatic prov ince (CAMP) basalts occurred at about
200 Ma on four cont inents and preceded the disrupti on of Pangea. Some of the
best preserved CAMP flood volcanics outcrop on the central High Atlas, Morocco,
where four volcanic units are recognized In several volcani c plies, with a total
thi ckness up to 300m : the Lower , Intermediate, Upper and Recurren t tholeIItes.
The lower three units basalt s were erupted In a short time span, as Is suggested
by their Indist inguishable 40Ar/39Ar plateau ages (198.5+/-0.5 Ma). The maj or
and trace element and Isotopic composit ion of the lava plies display a clear
time-related evolut ion. The Lower unit consists of up to 22 oliv ine-bearing
basaltic andesite lava flows (5102 = 53.3-54.6 wt%, MgO = 6.7- 9.4 wt%) with
relatively high. Incompa tible elements (e .g., TI02 = 1.30-1.60 wt%, Nb = 11-13
ppm, chondri te-normallzed La/Ybcn = 4.5- 5.2) and 87Sr/86Srl (0.7058- 0.7064
at 200Ma) and low 143Nd/1 44Ndl (0.5 123-0. 5124) . The Inte rmediate unit
(about 10 basaltic andesite flows) and the Upper unit ~2-5 basaltic flows) record
prog ressively lower 5102 (53.8-52 .6 and 52.3-5 1.4 wt V., respectiv ely) ,
Incompatible elements (e.g., TI0 2 = 1.2-1.3 and 1.0-1.1 wt%, Nb = 6.3-9 .9 and
5.0-5 .2 ppm, La/Ybcn = 3.2-3.7 and 2.5-2. 7, respectively) at simil ar MgO.
In itia l Sr Isotopic composi tions of In termediate and Upper basalts decrease
slightly (0 .7062-0 .7057 and 0.70 55-0. 7056) at similar 143Nd/144Ndl. Finally,
the Recurrent lava flows have evolved basalti c compositi on (MgO = 5.6-6.8
wt% ) with high TI0 2 (1. 5-1. 6 wt% ), low Incompatibl e element content s (e.g .,
Nb = 5.1-5 .2 ppm), almost flat REI: patt erns (Latybcn = 1.3-1.4) , and relat ively
high Initi al 143Nd/ 144Nd (0.5123-0.512 5) . The distinc t major and trace element
and Isotopic compositions of the four units and the discrete compositional j umps
between the basalts of successive units can not be att ributed to low-pr essure
differentia tion (e.g., fractional crystall izati on +/ - crustal aSSimilatiOn), but
requ ire distin ct parent al magmas generated from a progressively dep eted
mant le source. The geochemical shift s among lava flow units are associated with
shifts of paleomagnetic direct ions which record secular varia tions, as establis hed
by the mag netostra t igraph y of the volcanic plies. Thus, CAMP basalts were
erupted as brief pulses of geochemlcally distin ct magma series .
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